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In recent years, crowd-based content in the form of screencast videos has gained in popularity 

among software engineers. Screencasts are viewed and created for different purposes, such as a 

learning aid, being part of a software project’s documentation, or as a general knowledge sharing 

resource. For organizations to remain competitive in attracting and retaining their workforce, 

they must adapt to these technological and social changes in software engineering practices.  

In this thesis, we propose a novel methodology for mining and integrating crowd-based multi-

media content in existing workflows to help provide software engineers of different levels of 

experience and roles access to a documentation they are familiar with or prefer. As a result, we 

first aim to gain insights on how a user’s background and the task to be performed influence the 

use of certain documentation media. We focus on tutorial screencasts to identify their important 

information sources and provide insights on their usage, advantages, and disadvantages from a 

practitioner’s perspective. To that end, we conduct a survey of software engineers. We discuss 

how software engineers benefit from screencasts as well as challenges they face in using 

screencasts as project documentation.  

Our survey results revealed that screencasts and question and answers sites are among the most 

popular crowd-based information sources used by software engineers. Also, the level of experience 

and the role or reason for resorting to a documentation source affects the types of documentation 

used by software engineers. The results of our survey support our motivation in this thesis and 

show that for screencasts, high quality content and a narrator are very important components for 

users. 

Unfortunately, the binary format of videos makes analyzing video content difficult. As a result, 

dissecting and filtering multimedia information based on its relevance to a given project is an 

inherently difficult task. Therefore, it is necessary to provide automated approaches for mining 













–





screencasts’ content helps WordPress users or developers.

1. A screencast that showcases applications’ GUI features

2. Role of the participants. Options that were selected by more than 20 participants are colored in ‘blue’.

‘“blue’”.

5. Frequency of “Not sure” options selected by individual survey participants.

colored in ‘blue’ (b).

12. Participants’ motivation for watching software engineering



5. RR and AP boxplots for the unigram topic modeling of the “Menu” scenario evaluated against All and 
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7. RR and AP boxplots for the bigram topic modeling of the “Menu” scenario evaluated against All and
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10. Boxplots of RR and AP for the “Default Search Engine” scenario eval

11. Boxplots of RR and AP for the “Import Bookmarks” scenario evaluated against C/C++ and JavaScript 

ge frames (“gui”), 
(“all”)



rater reliability of participants’ suggestions about the role or usefulness of how

rater reliability of participants’ responses about the benefits of 

participants’ responses about the disadvantages of 





development, social media) that not only have major effects on peoples’ daily lives but also on 

–



that is in people’s heads 

documentation is “ ” In this approach they demonstrate the execution of a use 



strate how to use a software application’s features and 

–



reencasts’ content 

•

o

o



o

•

o

o

•

o

o

o



• , Juergen Rilling, and Bram Adams, (2020). “Adoption of crowd

software engineering tutorial screencasts,” 

• illing, (2020). “A feature location approach 

based screencasts to source code,” 

• Bram Adams, “The missing link –

based approach for integrating screencasts with security advisories,” 

• Adams, and Juergen Rilling, “Feature location using 

screencasts,” in 

• “On mining crowd

documentation,” in 





–

to each user’s needs, as a growing aspect of their daily lives 

https://en.wikipedia.org/wiki/Millennials


mode learning that “blends text

face learning”) 

to screencasts in a software engineer’s daily 



ts. This will help make screencasts’ content available to various stakeholders of a 

screencasts’

User



https://www.reddit.com/r/firefox/comments/4fq1g0/firefox_ui_bug/
https://youtu.be/CIvTVvFTWDA


•

•

•

•

•

application’s source code. This process will be time





and viewed by many are called “crowd based documents” 

https://www.wikipedia.org/
https://stackoverflow.com/
https://commons.wikimedia.org/wiki/Main_Page
https://www.youtube.com/


applications’

documents. Screencasts are “digitally recorded playback of computer screen output 

tains audio narration” 

“ ”, which correspond 

remarks or inviting the audience to subscribe to the channel), b) “ ” can be 

) “ ”, i.e., explicit description of the 

●

“ ”. As a result, content of a scr



●

●

Topic models provide statistical information related to sets of words (“topics”) that occur 

“sports” topic consists of sports



or more of the global set of topics and one topic’s distribution may be dominant in the document 

the text into word groups of length 2 (e.g., ‘add_new’, ‘blog_post’, ‘search_engine’, 

‘remove_password’, etc.). Using bigram topic modeling, the model explicitly 

or subsequent word in a sentence (e.g., ‘search’ and ‘engine’ vs. ‘search_engine’).



Lee et al. as “an extension of the Web, in which 

cooperation” 



ple, a YouTube video “File Upload in Java Servlet” has been created by the 

YouTube contributor “Telusko”. Analyzing the HTML source of the web page would allow us to 

ify that a text string “Telusko” exists, but in contrast to the Semantic Web, HTML do

allow us to reason or associate that “Telusko” corresponds to the author of the video. 

𝐷𝑜𝑐𝑡𝑜𝑟 ⊑ 𝑃𝑒𝑟𝑠𝑜𝑛

 𝐾 = ≺ 𝑇, 𝐴 ≻

A model is “an abstraction that represents some view on reality, 

purpose” 
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𝑚𝑒𝑎𝑛 + 𝛼 × 𝑠𝑑
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 𝐷𝑖𝑓𝑓(𝑖) = 𝑇𝑒𝑥𝑡(𝑖𝑚𝑔𝑖) − 𝑇𝑒𝑥𝑡(𝑖𝑚𝑔𝑖−1)
𝐷𝑖𝑓𝑓 = [𝐷𝑖𝑓𝑓(2), 𝐷𝑖𝑓𝑓(3), … , 𝐷𝑖𝑓𝑓(𝑘)]
𝐷𝑖𝑓𝑓𝑓𝑖𝑛𝑎𝑙 = [𝑑𝑖| 𝑑𝑖 ∊ 𝐷𝑖𝑓𝑓 ∧  |𝑑𝑖| > 0]

𝐷𝑖𝑓𝑓(𝑖)

𝑇𝑒𝑥𝑡(𝑖𝑚𝑔𝑖)



𝐷𝑖𝑓𝑓𝑓𝑖𝑛𝑎𝑙





development or maintenance context can benefit from this “wisdom” of the cr

•

•



User

 

 

   

 

 



“ ”

…

“Creating a Blog”. A higher value for “Distribution” means that the 



represent the topic’s “keywords”. We then use regular expressions to identify in each screencast’s 

’s wiki or web site. The videos usually come in the form of how





corresponds to the STT’s confidence level, according to 

e took advantage of the “timestamps” meta

word in the speech file’s transcription, which allows us to calculate the pauses betwee











, the 25 screencasts have a median “F measure” value of 84.32%, indicating 



teria for ranking their result sets based on a user’s search query. Most of the criteria are based 

frames or speech) in their ranking. The closest match is Google’s STT, whose results (bag of 



not always be a reliable indicator, since in some cases videos might go “viral”, due to some 









zilla Firefox preferences’ features

•

•

https://stackoverflow.com/
https://stackoverflow.com/


•

•

•

•



’

’

•

•

•

•

’



•

“browser customization” “browser customization.js”).

‘_’,

‘ ’ ‘menu item’

http://ctags.sourceforge.net/


𝐷𝑖𝑓𝑓𝑓𝑖𝑛𝑎𝑙

𝑗

𝑁𝑒𝑤_𝑇𝐹𝑗 = 𝑟𝑜𝑢𝑛𝑑(𝑇𝐹𝑗 × 1
𝑁𝑒𝑤_𝑟𝑗

)

𝑟𝑜𝑢𝑛𝑑() 𝑁𝑒𝑤_𝑇𝐹𝑗 𝑁𝑒𝑤_𝑟𝑗

𝑁𝑒𝑤_𝑇𝐹𝑗 = 0

𝑇𝐹𝑗 = 35 𝑟𝑗 = 1

𝑁𝑒𝑤_𝑟𝑗

𝑁𝑒𝑤_𝑇𝐹𝑗

 𝑁𝑒𝑤_𝑟𝑗 = 5  𝑁𝑒𝑤_𝑇𝐹𝑗 = 7 𝑁𝑒𝑤_𝑟𝑗
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